
NORTH BRITISH FUNCTIONAL ANALYSIS SEMINAR

A meeting of the North British Functional Analysis Seminar will be held at the University of
Lancaster on Friday, October 27, 2006, and Saturday, October 28, 2006.

Friday October 27, 15.30

Postgraduate talk
Dr Gordon Blower, University of Lancaster

Classical and Free Logarithmic Sobolev Inequalities

Saturday October 28, 10.45 and 12.00

Professor Marc Rieffel, University of California at Berkeley, US
Physicists say ”Matrix algebras converge to the sphere”

Vector bundles and Gromov-Hausdorff distance

Saturday October 28, 13.45 and 15.00

Professor Philippe Biane, Ecole Normale Superieur, Paris, France
Some functional inequalities in free probability

In addition, there will be a Lancaster Analysis Seminar talk on Friday October 28, which may be
of interest to NBFAS participants:

Friday October 27, 17.00

Professor Francis Bolley, Universit́e Toulouse, France
Concentration inequalities and particle approximation of a mean field model

All interested are welcome to attend.
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Abstracts

Physicists say ”Matrix algebras converge to the sphere” ,Prof M. Rieffel
On looking at the literature of theoretical high-energy physics and string theory one finds state-
ments that a sequence of matrix algebras of increasing dimensions converges to the 2-sphere, or
to certain other spaces. I will indicate one way of making these statements precise. It involves in-
troducting the concept of a ”compact quantum metric space”, and then the concept of ”quantum
Gromov-Hausdorff distance” between compact quantum metric spaces. To apply these concepts
to the 2-sphere I use Berezin quantization with coherent states. The general setting is that of
coadjoint orbits of compact Lie groups.

Vector bundles and Gromov-Hausdorff distance,Prof M. Rieffel
I will indicate how to make precise the vague idea that for two compact metric spaces (e.g.
compact Riemannian manifolds) that are close together for Gromov-Hausdorff distance, suitable
vector bundles on one of the metric spaces will have counterpart vector bundles (essentially
unique) on the other space. My investigation of this topic is motivated by certain statements
in the theoretical high-energy physics literature concerning ”monopole bundles” over matrix
algebras which converge to spheres. But in this talk I will restrict attention to ordinary spaces,
where already the ideas appear to be new.

Classical and Free Logarithmic Sobolev Inequalities,Dr G. Blower
This talk presents a unified theory of logarithmic Sobolev inequalities in the context of classi-
cal and free probability, taking the notion of gradient flow as fundamental. The heat equation,
free Fokker–Planck equation and Burger’s equation emerge naturally from the classical and free
relative entropy functionals.

Some functional inequalities in free probability,Prof P. Biane
I will survey Voiculescu’s free probability theory, with an emphasis on semi-circular systems,
which are the free analogues of gaussian random variables, then I will describe several analogues
of classical functional inequalities in the free context, like Poincare inequalities, hypercontrac-
tivity and logsobolev inequalities, or some martingale inequalities.

Concentration inequalities and particle approximation of a mean field model,Dr F. Bolley
We consider the particle approximation of a stochastic process which evolution is governed by
a mean field equation. We measure the accuracy of the method by giving new bounds on the
deviation of the empirical measure of the particles around the law of the genuine process. For
this purpose we introduce general Gaussian concentration inequalities which are precise versions
of the Central Limit Theorem.


